The pulsed laser photoacoustic technique, simultaneously used with transmission spectroscopy, was applied for detailed study of IR multiphoton absorption processes in polyatomic molecules. Collisional effects were specially investigated in SF, diluted with Ar as nonabsorbing species. The results regarding the enhanced absorption cross sections (0") for SF,-Ar mixtures are obtained with precision of +18 -S 9 % . The differential absorption cross sections (o:), as well as the average number of absorbed photons <n> per SF, molecule in 0, I -0,7 J/cm2 fluence range and 1 -140 mbar Ar pressure range are also presented.
-0,7 J/cm2 fluence range and 1 -140 mbar Ar pressure range are also presented.
Background Information
The effects of the buffer gas on multiphoton absorption (MPA) in SF, have been in the past [I] and recently very thoroughly studied [2, 31 mainly by transmission spectroscopy techniques (TRS). The important characteristics of MPA processes have been determined as: absorption cross sections ( o e ) and differential absorption cross sections (0:) rotational and translational temperatures, etc. under the collisions of the different buffer gases, but primarily in details in the time scale adequate to laser pulse duration time [2, 31. The aim of this contribution is to present the MPA data obtained by application of calibrated pulsed laser photoacoustic apparatus PAS) for SF, diluted by a typical buffer gas Ar. This experiment incorporates two techniques used simultaneously: PAS as the measurement method of the phenomena, and the TRS as the absolute method used for normalization purposes. Our main goal was to overcome the shortcomings of TRS method [4] , and use PAS due to their high sensitivity as its primary advantage. Such approach requires very precise calibration procedure for used the photoacoustic gas cell-detector system, i. e. the determination of the calibration factors S(p, y, T) as the function of the pressure in the cell (p), of the gas nature (y = CJC,) and the ambient temperature (T). The sensitivity of the setup is given by eq. (1) obtained under the assumption that the absorption cross sections by TRS and PAS methods are identical. All details about photoacoustic signal (Pa) normalization procedure, are given elsewhere [S] .
With 1, and L the lengths of the microphone and the gas cell are denoted respectively. 
Experimental Apparatus
The experimental apparatus (Fig. 1) basically consist of three main parts: the photoacoustic cell (background pressure -mbar) with two NaCl windows and build in photoacoustic detector, data acquisition and processing system, and a line tunable TEA pulsed CO, laser (Tachisto 215G). The photoacoustic cell is a cylindrical three-port stainless-steel vacuum chamber designed to satisfy requirements for simultaneous use of PAS and TRS techniques [S] . The gas pressure in the cell was monitored by a capacitance manometer. The acoustic wave form (Pa is its amplitude) and also the laser excitation (El )and transmitted (EJ energies were digitized by a waveform recorder. Data acquisition and processing were performed by a personal computer. However, the acoustic wave forms were stored only for subsequent analysis if E, or E, measurement of E f 10% @,+lo%) were detected.
Experimental Results and Discussion
Our MPA experiment in SF,-Ar mixtures has been performed in two different arrangements [5] . The first one served for the photoacoustic's signal (P,) calibration, i. e. to determine for every gas mixture and every gas pressure S(p, y, T) value. Also, the S(p, y, T) independence of laser fluences was checked. The second one was devoted to accumulation of the relevant Pa data necessary to determine oe. This quantity is defined, in terms of PAS parameters, as what is appropriate presentation of Beer-lambert absorption law. N in eq. (2) proposed theoretical model [7] is given (hll lines on Fig. 2b.) , i. e. that <n> -p29 . Figures 3a. and 3b. show the experimental results for o: as the fbnction of the gas pressures (Fig. 3a. ) and the laser fluences (Fig. 3b.) (Fig. 3a. ). On another hand, Fig. 3b . gives the data obtained for o: as the function of the laser fluences, and show rather expected behavior for medium fluence range, the substantial decrease of o: with the increase of Ar pressure. All the obtained results have been determined with the precision range +IS%-rt29% .
Conclusions
The pulsed photoacoustic setup is build for the quantitative investigation of MPA processes in medium fluence range. It is devoted to primarily I R spectral range for study of polyatornic species and their buffer gas mixtures. The measurements of oe, o$ and <n> are our main tasks. The reasons are the better understanding of the collisional effects in MPA processes. Also it was of interest to find out the optimal R gas absorber and its optimal buffer gas partner, to be used in the research field of laser induced syntheses of special materials.
